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õ�0��1»´põÇ-1XÚ�'�1Æ��.�
÷vISr-1XÚ�½�I¦, 3��»õ�0�
�1»�ï�L§¥, ïá
üÅ�gO�^�e�û��Çÿþ�{9ÙØ�©Û. (JL²Ø�Ì�d&ÿì
�D(ÚÿÁ<
��É�), éû��ÇÿÁ°Ý�K�´ ± 1%. 3dÄ:þ, ò1»û��Ç9Ù©ÙÿþE
âA^u1»��ó²¥, ����»1»Ã�uÿ��«Ãã, X�ä1»ù�´ÄU?1lfå�¡!lfå
�¡�3�iÿÚ´ÄI�2�¡, l
¢yé��»õ�0��1»lfå�¡L§�½þ!�Æ��, Jp

lfå�¡1»��ó²�¤õÇ. |^þãEâ, ®¤õï�Ñõ¬��º�� 430 mm×350 mm!��Ý 1740

�/mm!²þû��Ç�u 95%�õ�0��1». ¢�(JL², T�{ö�{ü!ÿþ¯�O(, Ø7uÿ1»
�(�. ���»õ�0��1»ï��Ã�uÿó§zC½
Ä:.

'�c: û��Ç, õ�0��1», lfå�¡

PACS: 42.40.Lx, 42.79.Dj, 42.40.Eq

1 Ú ó

ïá3-1óÀ}ò�� (chirped-pulse ampli-
fication, CPA) ÚØ Ä:þ�æ�¦½�¦�á
óÀ-1ì, ´8cïÄ¯:»Ôn���­��
°Äì. l�r-1�áóÀØ éû�1»��
¦�±wÑ, pû��Ç!p�úK�!��»Ú
ûÐÅc�þ´ó°Ø 1»�o�­��I [1].
�
��p�þ�óÀØ Ú��, 1Å3²L1
»c��±pÝ�1Æ�þ´é­��, ùÒ�¦
1»�û��ÇÚ� 3��é�«�S�þ!
5Ñ��±�éÐ, �A/Òé1»ø.(�þ!
5�¦'�p. õ�0��1»Äu0���Z�
�nÚL¡1»(��û��n, Ù(��O�\
(¹ [2−4]. Cc5, �X1»��Eâ�uÐ, õ
�0��1»®��Û71»
2�A^u CPA

Eâ¥.

ÃØ´æ^�EZ�1���ù�, �´æ^
×£Z�1���ù�, lfå�¡A�´��õ
�0��1»�����óS [5,6]. �k÷v�½
�¦�1��1»ù�âU?\lfå�¡, ~X
»�pÝ (ø�)!Ó�'!�^¦þ1w!Ã.
� (³.)!þ!5�, ±�y�¡��1»á3p
û��Ç« [7]. Ø÷v�¦�1��1»ù�I�
ó­#��ù�, ÄKlfå�¡��(JØn�,
��­#\óÄ¡!Û�. Ïd, ��»õ�0�
�1»��ó²¥1»ù�k�!���uÿw
��©­�, ù�´��ÙuÐ9Jp5UÚ¤¬
Ç�´¶¯K��. k'��»õ�0��1��
1»ù��uÿ�{ÚÃã, {I LLNL, PGL, {
I J-Y ��Eûvkß³?Û&E. �Kþ, ��»
õ�0��1»��ó²¥�U¦^�»�5Ã
ãÚ�{?1uÿ, X1Æw�º [8]!�fåw�

* I[pEâïÄuÐOy (1OÒ: 2007AA1416) ÚI[g,�ÆÄ7 (1OÒ: 10875128) ]Ï��K.

† E-mail: xxd@ustc.edu.cn

c© 2012 ¥¥¥IIIÔÔÔnnnÆÆÆ¬¬¬ Chinese Physical Society http://wulixb.iphy.ac.cn

174203-1



Ô n Æ � Acta Phys. Sin. Vol. 61, No. 17 (2012) 174203

º (�k��×£Å�)[9]!û�Ýþâ [10],Ã{¦
^»�5�×£>fw�º?1uÿ. 3 863-804
]Ïe, ·�u 2002 c 5 �m©
õ�0��1
»ïÄó�. ÏLõcó�uy, 1»���»û
��Ç9Ù©ÙØ
UL�1»�5U	, ��í
ÿ1»ù�´ÄÎÜlfå�¡�¦, Ï
éû�
�Ç?1°(ÿþäk�~­��¿Â.

8c, ��°��õ�0��1»û��Çÿ
þ�{´n°[Ý{ (cavity-finesse method), §´
�
÷v^u-1Z��mU�ÚÚåÅU©�
Ä�1»Z�¤�5U8I�¦ [11]. ��õ�0
��1»��ó²L§���û��Çÿþ´Ø
7Xd°��ÿþ, 
��~51»û��ÇÿÁ
�{ [12] ØÓ�´, ��ÿþüÅ� (ó�Å�) g
O� (Littrow �) ^�e�û��Ç9��»©Ù
þ!5=�. �©�Ñ
��»õ�0��1»�
�ó²¥û��Ç°(ÿþ�{9ÙØ�©Û, m
Ð
û��Çÿþ31»ù��ä!lfå�¡
3�iÿÚ´ÄI�2�¡���ó²¥�A^,
¼�
��n��¢�(J. �ó����»õ�
�1»ï��Ã�uÿó§zC½
Ä:.

2 ¢��{

2.1 ¢¢¢���CCC���ÚÚÚëëëêêê

��»õ�0��1»û��Ç�ÿþ1´
Xã 1 ¤«. -1²L�ß��º (BS) �, ��
1�&ÿì 1 (D1) �Â��ë�1 (�Ø-1ì
1rØ­½�5�ÿþØ�); ß�1\���ÿ
õ��1»þ, –1 ?û�1 lgO�� 1◦—2◦

(�;�û�12g²L�ß��º), �&ÿì 2
(D2) �Â; Ó�\\
>f¯� (ES), ~�&ÿì
�9�N�A. �
�y1
Å��X'Ý, 3�
ß��ºc1´¥\\�1» (Gr), ±ÈK-1
ì¥¹k�Ù¦Å�X 808 nm �. ¢�¥¤æ^
�-1ì��S#��)�� MIL-LLL ��N
-1ì, Å�� 1064 nm,  ��ª: TEM00,  �
': > 100 : 1,  ���: TE; õÇ: > 1500 mW:
1��»� 2 mm; õÇ­½5 1%; &ÿì�±
Ú� OPHIR úi�-1&Þ, .Ò: PD-300-1W,
3 1064 nm �ÿÁ°Ý: ± 5%,(Ù¥�)�§ÝC
z�K�); &ÿìk�º� 10 mm×10 mm; ØÓ
 �é1��AÅÄ: ± 2%. 1»S�3��£Ä

��¬�þ, ¢y�|×£ÿþ.

ã 1 ��»õ�0��1»�ÇÿÁXÚ«¿ã

2.2 ûûû������ÇÇÇÿÿÿþþþ

1»û��Çÿþ�Ä�Ú½´: ÄkN!-
1ì�:�, ¦Ñ�1Y², (@-1ì� TE  �
�ª; N!1»�:�, ¦1»�^R�u\�¡;
N!\��, ¦û�1�Cu\��, 3Y²��
þk 1◦—2◦ ��Ý �, ¦Ù l�ß��º, �
&ÿì 2 (D2) �Â. ,�^&ÿì D2 ÿþ²L�
ß��º�ß�1rÝ A0, D1 ÿþ�ß��º�
��1rÝ B0, O��ö�'� A0/B0 = K0. �
�?\1»û��Çÿþ. 3¯�'4��¹eé
ÄÚ?>Åò1»£Ä�I�ÿþ� �: (x1,
y1), �m¯�, ²L�m t �'4¯�; 1»£Ä�
e� �: (x2, y1), �m¯�, ²L�m t �'4
¯�, ±d E, ��gÄ×£���1». P¹�
�:�û�1r Aij �ë�1r Bij �'� Kij .
1»þ�:û��Ç: ηij = Kij/K0. ��L§d
O�Å?1M��� (¯�!Ú?>Å) Úêâ©
Û?n.

2.3 ØØØ���©©©ÛÛÛ

2.3.1 -1ì �G��K�
�Ä�õ�0��1»3 CPA ¥�A^, ¤�

O�0��1»� ��� TE �ª, Ä�ëêX
e: ¦^Å� 1053 nm, º��z7þÝ 431 nm, �
�Ý 1740 �/mm, gO�\��Ý 66.7◦, �ZÓ�
' 0.35, ø� > 220 nm. �éù
ëêO��õ�
0��1»é TE Ú TM ü� ���� –1 ?û
��Ç�É²w, Xã 2 ¤«. Ïd, ÏLýuÿ(
J���ä-1ì� �G�´Ä�(. XJ-1
ì� �Ø��´ TE  �, T �¬E¤ÿþ�
�Ç $.
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ã 2 �O�õ��1»é TE Ú TM � –1 ?û��Ç­�

2.3.2 Ø��´gO�\��K�
ÏLé�½ø�ÚÓ�'�õ�0��1»

ØÓ\���û��ÇCzO�L², \�� l
gO��� ± 2◦ ±S�, û��Ç�gO���
�û��Ç �é� (0.3%±S), (JXL 1 ¤«.

L 1 ø� 380 nm!Ó�' 0.4 �õ�0��1»

ØÓ\����û��Ç

¦^Å�/nm \��/(◦) –1 ?û��Ç/%

1064 65.7694 98.92

1064 66.7694 99.13

1064 67.7694 99.19

1064 68.7694 99.13

1064 69.7694 98.96

2.3.3 <
9&ÿìa1¡ØÓ �é1�
�AØÓ�5�K�

du&ÞL¡ØÓ �Ú�Ý�1>�A�
3�½� �, ¬K�XÚuÿ�\�1�ë�
1�'� K0 Úû�1rÚë�1r'� Kij , ¦
û��Ç�ÿþ�Úý¢��3�½� �. �
(½<
Ï�Ú&ÿìD(üöéæ8�Ç�K
�, Uã 1 ?11´�ï, D2 £Ä��é�ß��
º�¡�ß�1´¥, >f¯�m'ªÇ� 1 Hz.
D1 N!Ð���±ØÄ, 4ü�<?1ö�, ©O
£Ä D2 éÑß�1����, ·��?1ü|ê
âæ8 (z|êâæ8üg, =Ó�^�eëYÿ
þüg, IP� B Ú C), æ8êâ�ß�1Ú�
�1�'�. ¢�<
 1 N!&Þ D2, ��¢�ê
â Data 1, (�)ü|êâ B Ú C); 2g£Ä D2, é
Ñ��'�, ��¢�êâ Data 2; ¢�<
 2 ±

Ó���{��êâ Data 3 Ú Data 4, ¢�(JX
ã 3 ¤«.

ã 3 ØÓ<
9ØÓ�m�&ÿì�A­� (a) <
 1 ÿ
þêâ; (b) <
 1 £Ä D2 �2gÿþêâ; (c) <
 2 ÿþê
â; (d) <
 2 £Ä D2 �2gÿþêâ

lØ�©Û5w, �Cu 1 � A0/B0 ��
m�Cz¤£þ==�k ± 0.44%, ²þ¤£3
± 0.28%. ÿþ(J�&. &ÿì���D(K�
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E¤ÿþØ��: ± 0.44%; ØÓ<ö��5���
 �: ± 0.5%. ùü�Ï�éz��ÿÁêâ�K
�U��3 ± 0.5%±S, ÿþ�Ç¥¬Ñyügÿ
þ (\�1Úû�1), ¤±, ùü�Ï�3û��
ÇÿÁ°Ý�K�´ ± 1%.

3 û��Ç°(ÿþ3��ó²¥�
A^

õ�0�1»�X��OÚÛ�d¥I�Æ
�þ°1Æ°�Å�ïÄ¤1Æ��Eâïu¥
%«ú. �X(�� SH3L (H2L)9 HTA, Ù¥ H Ú L
©O´1ÆþÝ©O�o©��Å� (840 nm)
� HfO2 Ú SiO2, éAÔnþÝ©O� 107.1 nm
Ú 143.8 nm, S��Ã�� K9 Ä., A��Ã��
�í�, T �ÔnþÝ 431.5 nm � SiO2(1ÆþÝ
� 3L), 3Ùþ�¡��Ý� 1740 �/mm �1»,
�O�õ�0��1» –1 ?û��Ç�Ó°'Ú
ø��'XXã 4 ¤«. dã 4 ��, õ�0��
1»ø.(�ëê (Ó�'!ø�) |Üá3ØÓ
�«�Ùû��Ç½ØÓ, Ù¥�x««�û��
Çpu 99%. �ZÓ�'� 0.35, �Ð�Ó�'�
�� 0.3—0.45.

õ�0��1»�lfå�¡ó²6§ã 5

¤«, Äkéæ^�EZ�1�3õ�0��þ�
��1��1»ù�?1uÿ, ,�^ CHF3 �A
lfå×£�¡òÜ��1��1»ù�ã/=
£�º� SiO2 �þ, ��éõ�0��1»?1
�'?n. ã 5(b) /�/�Ñ
�Ñ
1��1»
ù�Ó�'Ú�¡�1»Ó�'�'X, =�¡L
§¥du2�È���, Ó�'��C�. �¡L
§¥1��°ÝÂ , 2�È�Kí{�1��ù
�. 1»û��Ç�÷*A��Ù�(����',
�(�û½
÷*A�. ÏLù�!lfå�¡ª
:Ú´ÄI�UY�¡�n��ãû��Ç°(
ÿþ, �±k�/��1»��þ95Uµd. T
�{�*!{ü!k�, Ø7uÿ1»�(�.

ã 4 –1 ?û��Ç�Ó�'Úø��'X

ã 5 lfå�¡õ�0��1»��ó²6§ (a) 1��1»ù�uÿ; (b) ×£lfå�¡ã/=£; (c) �'?n

3.1 111»»»ùùù������äää

�ª���»õ�0��1»ù��ø.(
�uÿ, �U¦^�»�5ÃãÚ�{?1uÿ.
î8��, ®k�©z¥�vkÑy�«k��C
uó§A^�ÃãÚ�{. ÏLõc�ó�,·�
ïá
1Æw�ºÚû��Çÿþ?11»ù�
�ä�²�5uÿ�{, T�{´�«��Cuó
§A^�k��{. Äk^1Æw�ºé1»ù

�?1Ðu, u�ù�´Ä³. (»ø¥Ã1��
í{), ,�é1��1»ù��û��Ç©Ù?
1ÿþ (��) ±�äù�´ÄÜ�, =´ÄU�
¡Ñþ!�pû��Ç�õ�0��1», Ü��
1»ù�âU?\lfå�¡. û��Ç^u1
»ù�(��ä�ÔnÄ:´: 1»Ä.�õ�
�æ÷é 1064 nm Å� Littrow ��¹e��ÇC
zé� (∼ 0.3j), 1��1»ù�� -1 ?û��
Ç (1064 nm C Littrow �) �w�=d§�(�ë
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êû½, =1»�û��Ç9Ù©Ù�N
1»ù
��ø.(�9ÙCz [13,14].

ã 6 õ�0��1»ù��û��Ç©Ù (a)1#1»ù�;
(b)2#1»ù�

�E1»ù�����9õÚó², XÄ¡�
'?n!1��æÙ!có!�EÍ1ÚwK!
�ó�. K�1»ù�ø.(�9Ùþ!5Ï�
éõ
J±î���, X�º�Ý/Ä¡1��æ
Ùþ!5, þÄ¡�có§ÝFÝÚ�m��, �
EÍ1�ü�Z1r�þ!5Ú²ï5!��²
�­½5, wK�ßÝÚ§ÝFÝ�)�Øþ!
5���, Ñk�UK��1»�­E5Úû�
�Ç�þ!5, ù
Ò´�E1»ù����J
Ý¤3. éu`z� CHF3 �Alfå�¡ëê,
SiO2 �1����¡�Ç'� 2 : 1, 240 nm pÝ
�1��ù�ÒU�¡ 480 nm � SiO2 ø�. d©
z [13] ��,�
�yÍ1!wK��1��1»
ù�Ó�'÷v�¡�1»ø.(�á3pû�
�Ç��S, 1����þÝÀJ� 400—600 nm.
3`zÚ­½�ó²^�e, ÏLwKiÿ¼�
�1»ù�Ó�'� 0.25—0.50, 1��1»ù�
�û��Ç�u 80%. XJó²^�Ø­½,�

�yÑwK³., Í1þ��«�1��1»ù
��Ó�'C�, 1��þÝ���õ, 1��1
»ù��û��Ç�$, þ!5C�. ã 6 ´º�
� 430 mm×350 mm 1��1»ù����»û�

�Ç©Ùã, ã¥�>�l´Í1XÚO�ßº�
»¤�, ¦��>þeü�n�/«��Í1, =
Ã1»ã/. ã 6(a) ´ 1#1»ù��û��Çÿ
þ(J, �Çp (> 90%) �©Ùþ!, �N��»
1��æÙþÝÄ�þ!��, Í1!wK^�Ú
��Ü·; ã 6(b) ´ 2#1»ù��û��Çÿþ
(J, û��Ç�p (> 80%), ©ÙØþ!kFÝ.
ùÌ�´duæ��vk���µ, í66Ä��
1��æÙþÝØþ!, XþÜ!m>>�Ú¥e
Ü (125—250 mm ?). �Ó�Í1!wK^�e,
ØÓþÝ1���ø.(� (Ó�'!ø�) ¬k
�½��É, l
��û��ÇCz.

3.2 lllfffååå���¡¡¡333���iiiÿÿÿ

��»1»�lfå�¡Ï~æ^×£�ª,
=1»²1u^/lf
 �×£$Ä, �×£
�¡�g¡���±Ï. 3�iÿ1´�û��Ç
1´�C (-1Å� 1064 nm, CgO�), 3R�u
1»�^��þ÷1»,� ��×£, &ÿ�&
Ò�1» –1 ?û�1r. uÿL§¥�@�\�
�-11r´~ê, @o, ��¡1»� –1 ?û�
�Ç�Ù –1 ?û�1rÝ�Czª³��, üö
=��\�-11rù�~ê, �±^1» –1 ?
û�rÝ�ÿþ�O1» –1 ?û��Ç�ÿþ.
ÏL¢�iÿ�¡L§¥1»û�1r (�Ç) �
Cz�±(½Ùlfå�¡ª: [15,16], Xã 7 ¤
«. ã 7(a) ´3�iÿ���1» –1 ?û�1r
Ý��¡�m�Cz���;.­�. d1»�
�¡
 12 �±Ï, �3�iÿ
 13 g1»��
û�rÝ©Ù, éAã¥�Ü©� T0, T1 Ú T ′

1, T2

Ú T ′
2, · · ·, T11 Ú T ′

11, T12 Ú T ′
12 (òÑÚ?\lf

å«� �ÿþ 2 g, 1�rÝ�m©Ù¥�mé
¡), Ù¥ T0 ´3�¡�c, 3�iÿ���Ð©
1��1»ù�� -1 ?û�1rÝ. ã¥J��Ñ

�¡L§¥1»û�rÝ��NCzª³: û�
rÝkeü, ,��N¥yÅìþ,�ª³, ��
¥²�!�Ú�ª³, d�ã�À��¡ª:. ù
�Czª³�ÔnL§´: �¡L§¥1��1»
ù�pÝü$!°ÝÂ ��Ó�'C�, õ�0
��1»Åì/¤. Ð©�ã�û��ÇÌ�´d
1��1»ù��z, ¤±û��Çeü; �X�
¡\�, õ�0��1»û��ÇÅìO\, ��
¡�ø.(�ëê|ÜÑá\p�Ç«��ÒØ
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¬2O\
, Xã 4 ¤«. ã 7(b) w«
ØÓ�¡
±Ï -1 ?û�rÝ��m©ÙCz, §´dã 7(a)
¥éA�¡±Ï��1»û�rÝ3�iÿ­�
Ð°U\3�å
¤, ã¥Ð©1��1»ù� –1
?û�1r�m©Ù (T0) 4ÙØþ!, �>$m>
p (Ì�dÐ©1��1»ù��pÝÚÓ�'�
ØÓ
Úå). �¡?§¥ØÓ �þ1» -1 ?û
�rÝ��¡�mCzª³�É��, ��ª1»
û�rÝþ������mþ©Ùþ!. ù´Ï�
�¡1»��ÝÚÓ�'þá3�O�pû��
Ç��S, �X�¡�Ý�O\�:�û��Ç�
5�p, �ª�C��. pû��ÇéA�1»ø
.Ó�'Ú�Ý°NÝ��´lfå�¡3�i
ÿ�{�1�ÔnÄ:.

ã 7 1»�¬�K�?û�rÝ×£�¡3�iÿ­� (a)
��mCz­�; (b) �m©ÙCz­�

3.3 ´́́ÄÄÄIII���UUUYYY���¡¡¡

lfå�¡3�iÿ��´�^�þ�1»
û��ÇCz, ¿Ø�N��»û��Çp$9þ
!5. Ïd, ���¡ª:�1»�Ñ�kØ��

Øí{1��1»ù� (Xã 5(b)), 
´?1��
»û��Çÿþ, ±�ä´ÄI�UY�¡.

éuû��Çp�þ!�1»ù�, lfå3
�iÿ��ª:���¡1»û��Ç�p�þ
!. ã 8(a) ´ã 6(a) ¤«1»ù�×£�¡ 8.5 �
±Ï��Ñû��Çÿþ(J, mþ�Ñy�ÛÜ
�$û��Ç«, –1 ?û��Ç²þ�� 93.2%,
û��Çþ!5 RMS � 4.67%; 1»û��ÇØ

n�, ²w�ºu�ù��k1��, q�\�
¡Å¥×£�¡ 1 �±Ï, û��ÇÿÁ(JX
ã 8(b) ¤«, –1 ?û��Ç²þ�� 95.49%, û�
�Çþ!5 RMS� 0.87%.

ã 8 1#1»�¡��û��Ç©Ù (a) ×£�¡ 8.5 �±
Ï; (b) ×£�¡ 9.5 �±Ï

éu��»û��Ç�p!Ø´éþ!�1
»ù�, lfå3�iÿ��ª:���¡1»
û��Ç�p. ã 9(a) ´ã 6(b) ¤«1»×£�
¡ 10 �±Ï��(J, lã¥�±wÑ�¡�1
»û��Ç©Ù®²u)Cz, ¥
Ü©CzØ�,
1»üýC$, oNþ!5C�. ù��(Jw,
ØÎÜ�¦, ²w�ºe*ÿ��3�½þÝ�1
��1»ù�, �±UY�¡. ã 9(b) ´�Ó^�
e2g×£�¡ 2 �±Ï¡�1»�û��Ç©
Ù, –1 ?û��Ç²þ��� 96.6%, û��Çþ
!5 RMS� 0.5%.

3±þü|�¡Á�¥, û��Çp�þ!�
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1»ù��¡����1» –1 ?û��Ç²þ�
9�Çþ!5 RMS þ$uû��Ç�p!Ø´é
þ!�1»ù��¡��1». lã 10 �¡�1
»û��ÇÚO©Ù9ã 4 û��Ç�ø.(�
'X, ·��±©Û/¤d(J��U�ÏXe:
û��Çp�þ!�1»ù�´ó²`zÚ­½
^�e�(J, ��»��S�1��1»ù�ø
�ÚÓ�'Ä���, Ð©1��þÝ����,
Ó�'3 0.5 ½ 0.25 NC, ¤±�¡��1»û�
�Ç��©Ù� 97%, vkÑy3ã 4 xÚ«�S
��pû��Ç. û��Ç�p!Ø´éþ!�1
»ù´du�31���þ!õ����Ç!ü
Z�1åÍ11r©Ù!��²�!1ÆXÚÚ
1»Ä¡­½5��ÉE¤� (���¹e, ù

�É�õ´Ã{���), ��»��S�1��
1»ù�ø�ÚÓ�'Ø��, k�«�Ð©1�
�þÝ����, Ó�'��Ñ3 0.25—0.5, ¤±
�¡��1»û��Ç��©Ù� 98%, k�þÑ
y3ã 4 xÚ«�S�û��Ç= 99%. duó²
9ÿþØ��3, Ø�U��Ñ�O� 100%û�
�Ç�n�1». ²þû��Ç�p��Cun�
�, Ù�Çþ!5� RMS �Ò��, ù®l���
õ¬1»¥��y¢.

ã 9 2#1»�¡��û��Ç©Ù (a) ×£�¡ 10 �±Ï;
(b) ×£�¡ 12 �±Ï

éuÓ�' < 0.2 �$û��Ç1��ù�,

ÃØXÛÑ�¡ØÑpû��Ç�1»; éÓ�'
Ü· 0.25—0.45 �$û��Ç1��ù�, `zó
²^�e�±�¡Ñpû��Ç�1». ¤±é�
�»û��Ç�$ (< 30%—60%) 9Øþ!�1»
ù�, ÏLlfå3�iÿ��ª:���¡1»
û��Ç�Up, ��UØp, �¡�°NÝ�$.
ºxé�, ïÆ­#��ù�.

l�¡�¤��1»�¬û��Çãþ, �±
½õ½�wÑ�
¥²1u1»Ä.�> (R�
u1»�^��) ��G©Ù, äN¤ÏØ�, �N
´da��»1»��ó²L§/¤��5X©
z [5] ¥ã 5 ¤«�q. �¡(å��1»�¬�
I�?1�'?n�Øí{Ô±Jp�úK� [17]

Úû��Çÿþ, ,�J��^r.

ã 10 1»�¡��û��ÇÚO©Ù (a) 1#1»; (b) 2#
1»

4 ( Ø

�©0�
üÅ�gO�^�e���û�
�Çÿþ�{, Ø�©Û(JL², &ÿì��D
(ÚØÓ<
ö�´ÙÌ� �, §�éû��Ç
ÿÁ°Ý�K�´ ± 1%, ÿþ(J�&. Ø
é1
»5UL�	, û��Çÿþ��A^uõ�0�
�1»�¡��ó²L§¥, ���«Ã�uÿÃ
ã. d�©�¢�(J9Ù©Û, ���(ØXe:

1. û��Çp (> 90%) �þ!©Ù�1»ù
�´�Z�1»ù�, Ùg´oNû��Ç�p
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(> 80%) �1»ù�Ñ�±½�Ü�ù�;
2. oNû��Ç $�Øþ! (< 30%—60%)

�1»ù�Ä�½�ØÜ�ù�, Ï�¡�°NÝ
�$, �éºx�, ïÆ­#��ù�;

3. �â –1 ?û�1r (�d�û��Ç) �C
zª³5À��¡ª:, =û�rÝkeü, ,�
�N¥þ,ª³, �Ø2þ,½Ñkeü���¡
ª:;

4. �¡��1»kØ���, 
´?1��»

û��Çÿþ, ±�ä´ÄI�UY�¡. �û�
�ÇØ
p½Øþ!�, ��ù��k��3Ò�
±2g�¡, ��û��ÇÚþ!5?�ÚJp.

a�¥I�Æ�þ°1Æ°�Å�ïÄ¤1Æ��E

âïu¥%A�_�K|Jø�0��1»�O, �RÆ

¬!Æ¬)�þ+!�»�Ú¢�
�d�31»�¡!

�W9�Çÿþ�¡�Ü©ó�.
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Abstract

Large aperture multilayer dielectric grating (MDG) is one of the key elements of high-power laser systems. In order to meet

the requirements for large aperture MLG in a high-power laser system, a diffraction efficiency measurement system is developed for

characterizing the diffraction efficiency of large MDG at 1064 nm and Littrow mounting. Through analyzinge the main factors such as

detector signal-to-noise ratio and operating staff, which influence the testing results during measurement, their difference is obtained to

be less than ± 1%, which proves that the method can be used to measure the diffraction efficiency of MDG. Based on a large number of

experimental data, the optical characterization of MDG in a negative first-order Littrow configuration could provide some information

about grating microstructure. So the diffraction efficiency measurements have a number of important applications in the fabrication

process, as a nondestructive grating inspection tool, such as determining the suitable photoresist grating mask which meet the ion beam

etching requirements, on line end-point detection during ion beam etching, and judging whether another etching is needed. Based

on above techniques, a number of MDGs have been achieved, each of which has mean diffraction efficiency greater than 95% line

density 1740 lines/mm, and aperture up to 430 mm×350 mm. The results show that this method can satisfy the requirements for simple

operation, testing speediness and preciseness, in which any inspection is not necessary for the MDG microstructure paramters.

Keywords: diffraction efficiency, multilyer dielectric grating, ion beam etching
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